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I. SYNOPSIS 

Male albino rata were exp~aed c~ntin~~~sly for an 8-hou~ period 

to the vapors of PAP!, MDI or T.Dl. The concentrations in the test 

chamber for the teat aubat~ncea were found to be 0.32, 0.25 or 0.047 

ppm., resp~e tively. 

All animals survived the exposure period and the 14-day observa

tion period folloving exposure. 

No mathematically significant alter3tions were observed in group 

body weights during the period of the test f~r any of the rats exposed 

to the respective compounds. 

No meaningful pharmacotoxic signs were observed during the 

ex?osure period or during the aubsequent observation period &~ng 

any of the rats exposed to the compounds in this test. 

No gross lesions '- 'ere observed at necropsy among any of tht: rata 

sacrificed ~ither within 24 to 48 hours after expo~ure or at 14 days 

after exposure wh!ch could be related to either of the 3 compounds 

used in this experiment. 

The results of this test indicate that at 105° Centigrade, ~he 

va~ors escaping from PAP!, TDI cr ~IDI are not harmful to =ata when 

exposed in the manner described in this rep~rt. 

II. MATERIALS 

The test compounds were r eceived frc~ the Carvin Company, North 

Haven, Connecticut as indicated below: 

PAP! was received on April 14, 1964. It was a dark viscous 

liquid in glass bottles identified as "PAP!"; (Polymethylene Poly

phenylisocyanate); Source: 01-403-0823; I. E.: 132.4; Vi~c: 249; 

7. Cl: 0.30". 
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TDI was received on April 14, 1964. It was a light straw-colored 

volatile oily liquid in a glass b~ttle identilied as '~DI". 

MDI was received on August 24, 1964 . It was an orange-colored 

hygroscopic crystalline mass in a glass bottle identified as "MDI 

(pure. distilled)". 

For the purpose of this study, all materials were conaidP.red to 

be free of impurities s:nd were used as re•.:eived. 

II I . METHODS 

"· GENERAL PROCEDURE: 

Thirty male albino Charles River rats, weighing 205 to 299 grams, 

were us ed in this study. The animals were divided into three groups 

of 10 rats each. 

Each group of rats was exposed continuously for a single period 

of 8 hours to an atmosphere containing vapors of either TDI, PAPI, 

or ~IDI. Samples of the exposure chamber atmosphere were periodically 

obtained for analysis . 

Indiv i dual body weight measurements were obtained for all rats 

initially, and again for surviving rats at 7 and 14 days . During 

the 8-hour exposure periods, all rats were obs~rved continuously for 

changes in behavior or appearance. Followins each exposure, the 

animals were examined closely for pharmacodynamic and/ or toxic s ign.s. 

In addition, all surviving animals were observed daily for a period 

of 14 days. 

At 24 or 48 hours after the exposure, one-half of the rats in 

each group were sac~ificed by means of an intraperitoneal injection 

of 5 per cent sodium pentobarbital and $ubjected to necropsy 
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examination. The remainins rata were aimilarly aacrificed and necrop

sied after the 14-day peri~d ~f ~baervatiJn. 

B. COMPJUND ADMINISTRATION: 

Exp~•u~e• were made by bubblins clean , dried , ~ir chr~ush the 

respective compounds at an airflow of 2 lite~• p~r min~te. !ach 

test compound vas contained in a 25 x 150 an. tube immersed in a~ 

oil bath kept at 105° F . 'fhe airflov wa~ then directed into an 

18-liter exposure cha ber c~ntainins the teat animals. 

C. ANALYTICAL NETH0[JS : 

A modification of the Dimethyl~min~benzal~ehyde meth~d for the 

atmospheric determin3ti~n ~f Tol:.~ene Diiaocyanate was uaed t~ analyz:e 

the chamber air fr~m each of the te$ t compounds. 

Samples wer~ c~llected by absiJrptioo_ in 0! aaa washing bottle 

containing 100 ml. of the reagent (Q.S per cent ~imethylamin~

benzaldehyde in 50 per cent glacial acetic acid) . Samplins waa at 

the rate of 2 liters per minute; lensth of aamrling time wsa 

dependent 011 culor development. Afte!' 2-1/2 houra t:he concentration 
I I 

was read on a spectrophotometer at ~25 mi llimicr~n• usins a reaaent 
blank. 

IV. RESULTS 

A. BEHAVIOR, APPEARA.~CE, AND MORTALITY: 

1. PAP!: 

The group of rats exposed for an 8-hour pe:ri•Jd tiJ en ataoa

phere containing PAPI Vl\po':'s appeared essentially normal thrt.:~ughout 

the :!Kposure pe n- iod and the 14-day r1eriod of ob~eo:-vadon whi'-'h 

follo~ed. All rats survi\ted until nec .. opsy. 
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2. TDI: 

Slight-to-moderate erythems wae seen afte1 1-1/4 hours of 

exposure among all of the rats, which continued to the end of th~ 

8-hour exposure period. No other signs Wt1re seen dud.ng the exposure. 

Examination of the r~ts at the termination of the exposur~ revealed 

2-of-10 with e:ccess moisture around the nose 4lnd 1-of-10 with ptyalism. 

~ight-of-t~n appeared essentially normal. 

All rats survived and appeared essentially normal throughout 

the 14-day po~t-exposure obs~cvation period. 

3. ~: 

After or.~ hour of exposur~ to an atmosphere containing MDI 

vapors, the group of ats exhibaed signs of lltght irrit&tio:t. which 

includ~d increased grooming activity, chewing and swallowing motions, 

and slight es~ap~ behavior. Inspection of the rats immediately after 

exposure revealed 4-of-10 with slight nasal porphyrin discharge and • 

2-of-10 with moisture around the nose. Six-of-t~n appeared essentially 

normal. 

The day tollowing the exposure, slight na~al porphyri~ discharge 

remained in 3-of-10 rats. Ail 10 rats survived and appeare~ essentially 

normal throughout ~he remaining 13 days of the ob~ervation period. 

B. BODY WEIGHTS (Table hl: 
Among the rats exposed to PAP! vapors, 4-of-5 showed a less than 

normal body w~ight . gain over the 2-week observation period. 

Body weight gains were essentially normal for the surviving rats 

that were exposed to TDI and }IDl vapors . 

Comparisons of body \.'eight gains were made to accumul~ted control 

vallles obtained from rats of the same age and s~rain maintained in this 

laboratory from time-to-time. 
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C. NECRO~SY FINDINCS t 

1. PAPJ: 

Among the 5 rata sacrificed the day following che expo•ure. 

1-of-5 showed no gross ~eeij)na. and 4 .. of .... 5 •ho"ed from one-t.o-several 

1-3 mm. dark areas in the lungs. The 5 rats necropsied 2 weeks after 

the exposur~ period ~haw~d: 2-of-5 with no gross lesions~ 2-of-5 with 

ont'l·to-seve~al l-2 mm. dark areas in lunga; and 2-of-5 with several 

l-4 mrn. gray areas in the l~r.gs. 

2. 1 "DI: 

Necropsy of 5 ra s 2 days following exposure to TDI vapors 

showed: 2-oi-5 with no gross lesions; 3-of-5 with several 1-3 mm. 

dar~< ar.eas throughout the lungs; and 1-of-5 with pneumonia. Gross 

lesions observed in the 5 r ats P.acrificed 2 weeks after the exposure 

period included: 2-o f -5 with no gross lesions; 1-of-5 with several 

1-3 mm. c!.ark raised areas th::oughout the lungs; 1-of-5 with aliJht 

pneumoni8; and l-of-5 '"ith several 1 mm. gray raised areas on 

diaphragmatic lobes of the lungs. 

3. ~: 

Gross lesions observed in the 5 rats that were sacrificed the 

day followi ng exposure to MDI ·:apors included: l-of··5 -with no aroas 

lesions; and 4- of-5 with several 0.5-to-3 mm. dark areas throughout 

the lungs. Ihe 5 rats that were necropsied 14 days after the exposure 

exhibited: 2- of-5 with 2-3 mm. dark red areas in the lu~ga; 2-of-5 

with 2-3 mm. areas of alopecia on the back; l-of··5 with several 1"·2 

mm. grayish are~s throughout the lungs; and 1-of-5 with 2 em. areas 

of ceruminous exudate in :he lung lobes. 
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D. ANALYSES Ol-' CHAMBER AtM>SPHERE: 

Analysis of the test ch~mber atmosphere at 3 separate 1nterval8 

during the 8-hour exposure period yielded the following results: 
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PAPI, MDI and TDI: Acute Inhal~ ~ion E~poaure in Hale Albino Rata. 

TABLE 1. Individual Body Weiahta, Crams. 

Animal Control Week a After Exeoaure 
No. Weight 1 2 

!M.!: 
1 252 } 2 ;~; 3 Sacri fic .~d 2 days after exposure. 
4 207 
5 ~4~ 

6 250 258 260 
7 260 254 290 
8 265 267 2.80 
9 290 ~83 310 c 10 299 304 360 

MDI: 

11 226 

} 12 270 
13 255 Sacrificed 1 day after expuaure. 
14 240 
lS 298 ! 
16 265 292 340 
17 245 232 225 
18 225 242 285 
19 235 257 285 
20 245 276 315 

TDI: 

21 209} 22 271 
23 260 Sacrificed 1 day after exposure. 
24 2~8 

2S 261 
26 281 310 JSO 
27 205 219 240 
28 235 258 300 
29 250 276 305 
30 215 257 300 

l 
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